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A foam concentrate consisting of a stabilizer, 
solvent, surfactant, water and alkaline polymer mixed 
in specified order and proportions, is foamed in a 
lOam generator. A predetermined amount of the 
foamed foam is injected into a normal density con- 
crete slurry in a continuous mixer. After sufficient 
mixing, the foamed, cellular concrete is ready for 
placement. 
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This invention relates to lightweight, ceiluiar 
concrete and particuiariy relates to tne metnod of 
p.acement and the process of manufacture of cei- 
iLlar concrete, tne foam concentrate used therein 
and tne process of maKinc the foam concentrate. 

Lightweight, ceiluiar concrete is a known con- 
struction material, widely used for insuiation. for 
moaerate strength nils and structural use. particu- 
larly in the areas of precast and prestressea con- 
crete construction. Cellular concrete consists of a 
system of macroscopic air cells uniformly distrib- 
uted in a matrix either of cement paste or of 
aggregate and cement paste. Cellular concrete is 
produced by several known methoas. including: 

1) forming air cells in a cement slurry by 
chemical reaction: 

2) adding a proper foam concentrate to the 
slurry and mixing vigorously with a high-speed 
mixer; and 

3) prefoaming a foam concentrate, and add- 
ing it directly to the concrete mix. 

The primary drav/back to the known methoas 
of ceiluiar concrete production is a lack of consis- 
tent quality in concrete mixes. As a result, concrete 
mixes of varying qualities and strengths may be 
placed side by side in the same form or element. 
This can lead to concentrated internal stress build- 
ups at the interfaces of the inconsistent batches, 
resulting in increased susceptability to crack forma- 
tion and perhaps ultimately to collapse or dis- 
integration of the structure. 

To be effective in cellular concrete production, 
a foam concentrate must be capable of expanding 
above 200 to 500% in volume. However, the known 
foam concentrates wnich are capable of this level 
of expansion cannot sustain it, draining ana col- 
lapsing in approximately 30 minutes. This disad- 
vantage has been overcome by the applicant's 
foam concentrate which allows only 10% drainage 
in the first one-half hour, and 50% in six hours, with 
the dry matrix of the foam stable for more than 
twenty-four hours. 

The key to the exceptional stability of the ap- 
plicant's foam, is a synergistic effect achieved by 
tne accition of a smaii amount c: ;:oiy:ner a.nd :atr/ 
alconoi. Past attempts to utilize this synergistic 
enect resulting from the combination of polymer 
anc fatty alconci has 'PSiJted 'n ar acidic type of 
•'oam {pH<7). The reason for the use of acidic type 
polymers is that cniy tnese types are tolerated by 
alcohols (e.g. where polymer is Carbopoi 941 man- 
ufactured by B.F. Goodrich - acrylic acid). How- 
ever, the alkaii of cement destroys the acidic type 
of foam, and hence its efficacy is reduced in con- 



fcam.. tre known foams must use distilled water in 
order to have foam staoiiity. 

Applicant's ?oam; nowever, utilizing an alkaiine- 
type of polymer, and a stnct order of mixing with 

5 tne other ingredients, (e.g. RHOFLEX E-330 manu- 
factured by Rohm & Haas of Canada Ltd.) is itself 
alKaiine {pH < 7), and hence is suitable for the 
production of cellular concrete. Alkaiine polymer 
iiitroduceu With fcam, into concrete win impregnate 

;o (coat) each air cell of concrete (porosity coating). 
Because the subject foam is alkaline, ordinary mu- 
nicipal water can be used. This is advantageous, 
because the need to use distilled water would 
severely limit application in construction. The foam 

75 of the present invention also has the advantage of 
being capable of foaming every known type of 
cement (with the exception of cement fondu • high 
alumina cement) including gypsum, clay slurry, fine 
earth slurry, oil drilling clays and filler and Jine 

20 ores. No other known foam can toierate 3/4 or 
larger aggregate in the concrete matrix. Applicant's 
fuarn however, can produce lightweight cellular 
concrete of exceptional stability even with this size 
aggregate. 

25 Furthermore, in the past, there was no reliable 

technology and equipment to mix cellular concrete 

with consistent quality and place it in industrial 
quantity (viz, 30 to 80 yos^/hr). Although there are 
many known methods of concrete placement the 

30 present invention provides a novel method, utilizing 
the most modern equipment, fittings and instru- 
ments, all operating under the constant, precise 
control of a programmable computer which results 
in high-speed consistent quality production and 

35 placement of cellular concrete. 

The present invention provides a process for 
the production of foam concentrate for use in mak- 
ing cellular concrete, comprising the steps of: (a) 
dissolving a stabilizer in a solvent: (b) adding a 

40 surfactant; (c) adding water; and (d) adding an 
alkaiine polymer and the foam concentrate made 
by said process. 

The present invention also provides a process 
for the production of foam concentrate for use in 

45 maKipg ceiluiar concrete, comprising tne steps of: 
:a} dissolving a stabilizer in a solvent; and (t) 
acding a surfacta.nt and the fcam, concentrate m.ade 
by said orccess. 

The present invention also provides a process 

50 for t,ne production o^ a foaming agent for use in 
making cellular concrete, comprising a first step of: 
dissolving a stabilizer in a solvent and adding a 
surfactant: and a second step c f mixing an alkaline 
polymer with water: with a third step of combining 
♦^e -^i'^ures resultirc f''cm the fi^st and second 
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of manufacfjring celijiar concrete. inc:udir.g i->e 
steps of: (a) oroviding £ concrete Siurry in a fiow 
line connected to a continucus mixer: (b) 'oamtng a 
foam concentrate to oDtain a foam; [0 irjecting 
said foanr, ;nto saic slurry :n saiG continuous mixer 
to obtain a foamec concrete, and tne cellular con- 
crete m;ade Dy saia metnod. 

The present invention also provides an aopara- 
tus for the production of foamed concrete, includ- 
ing: (a) a continuous mixer; (b) a fiow iine for 
concrete slurry, whereby concrete slurry can be 
pumpea into said continuous mixer: {O a foam 
generator: (d) means for injecting a measured 
amount of foam into said concrete for mixing with 
said concrete m said continuous mixer; ano (e) a 
flow line for foamed concrete from said continuous 
mixer. 



DSTAiLED DESCRIPTION OF THE INVENTION 

The foam concentrate of the present invention 
IS prefoamed before mixing with a cement paste to 
produce a foamed concrete. The foam concentrate 
is produced by the following steps: 

i) dissolving a fatty alcohol stabilizer in a 

solvent: 

ii) adding a surfactant as a foaming agent to 
the above; 

iii) adding sufficient water; and lastly 
IV) adding an alkaline polymer. 

This order of mixing allows the use of an 
alkaline type of poiymer. Attempting to disperse 
the alkaline polymer in the solution of stabilizer and 
solvent before carrying out steps (ii) and (iii) will 
lead to the destruction of the poiymer foam, result- 
ing in coagulation and hardening of lumps sus- 
pended in alcohol. 

A preferred embodiment of the formulation of 
the subject foam concentrate by weight and order 
of mixing is as follows: 



i aoie ^ 

a. Staoi>:2er :s.g. N.-uODEC'^L ALCOHOL^. 

2.0°b 

t) Scivert ;e.C. K-Fij-^/'^ ALCOHOL) 

c) Surfactant (e.g. STERLING AOS) 
1 1 .0% 

d) Water (Town water) 77.0% 

e) ?^0iymer le.g. RHOFLEX £-330) 4 0% 
The present process of foam concentrate pro- 



with water in a ratio of 1:10 before transmission to 
a foam generator for foaming. 

Although preferably the proportion of compo- 
nents should be as mdicatea m Tabie l, the pro- 
5 portion may vary, t 30*"o: vanance from the pre- 
ferrea embodiment may result ir a quality of fcam 
which is not as high as tnat attainable if the propor- 
tions of constituents listed in Taoie I are followed. 
Furtnerrr,ore. the foam concentrate car be diluted 
;c with water in ratios of 1:5 to 1:30. but the foam 
produced will also be of lesser quality. 

in a drawing which illustrates an embodiment 
of the invention. Figure 1 is a schematic of a 
continuous mixing process for cellular concrete in 
?5 accordance with the present invention. 

Referring to Rgure i, normal density 
concrete/mortar or cement slurry is delivered by a 
ready-mix truck to the job site and discharged to a 
concrete pump chute feeder (indicated generally at 
20 1). This normal density mix is pumped to the 
placement area indicated generally as 20. A com- 
r.. «/>r>rt»'oiiN/ at in\ rnn<^i.9tinn of 

paCl UnU (lllUIUOLOU yoMW<t*.ij ^ 

the foam generator 2. continuous mixer 3. and 
plastic drums 4,5 containing the foam concentrate 
25 A and water B are located along the pump iine. 
near the placement area. A flow monitor 6, continu- 
ously monitors the volume of cement siurry 
pumped through the pipe 8, transmitting that in- 
formation to a computer unit 7. which simulta- 
30 neously analyses the information, and orders the 
foam generator 2 to produce the proper quantity of 
fcam required to achieve design density. The foam 
generator 2 receives the required amount of foam 
concentrate A and water B from the plastic dnjms 
35 4 and 5. An injector unit 11 injects the foam di- 
rectly into the continuous mixer 3 which is installed 
on the hose line of the concrete punnp 1. The 
cement slurry and foam are mixed thoroughly in 
the continuous mixer 3 resulting in a homogenous 
40 concrete mix. which is then ready for placement. 

in another embodiment, drum 4 contains foam 
concentrate A' and drum 5 contains mixture B'. The 
method of making the cellular concrete is the same 
as descr'bed aoove. 
45 Foam concentrate A' is similar to the foam 

concentrate A which is mace m the manner de- 
scnoec herein except that the fcam. concentrate A' 
consists of only the stabilizer, tne solvent and the 
surfactant. Water anc alkaline Dotymer are not au- 
ec ded. The other comoonents are added in the same 
quantities and in the same manner as m the foam 
concentrate A. The alkaiine polymer and diluting 
water are mixed to form the mixture B' which is 
then mixec with the foam^ concentrate A' dunng the 
j^.p,^, ^^^p^^t;nQ orocess oescri bed aoove. 
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Claims 

1. A process fo:' the producticr of foam con- 
centrate for use tn making celiu-iar concrete, com- 
prising the steps of: 

a) dissolving a stabilizer in a solvent: 

b) aading a surfactant: 

c) adding water; and 

d) aading an alkaline polymer. 

2. The process claimed in Claim 1 character- 
ized m that said stabilizer is a fatty alcohol, prefer- 
ably N-dodecyi alcohol, said solvent is of very low 
viscosity alcohol compatible with said stabilizer, 
preferably N-butyl aicchol, said surfactant is so- 
dium alpha olefin sulphonate. and said alkaline 
polymer is an aqueous type of polymer character- 
ized by pH > 7. the generic group of which is 
called latex, 

3. The process according to Claim 1 or 2, 
characterized in that said foam concentrate in- 
cluaes by weight K4 to 2.6 parts of said stabilizer. 
4.2 to 7.8 parts of said solvent. /./ to i4.5 parts uf 
said surfactant and 2.8 to 5.2 parts of said alkaline 
polymer, preferably 2 parts of said stabilizer. 6 
parts of said solvent, n parts of said surfactant, 
and 77 parts of water, and 4 parts of said alkaline 
polymer. 

4. The process according to Claim 1-3, char- 
acterized in that said stabilizer solvent and surfac- 
tant are added in order to said water and mixed 
togetner before addition of said alkaline polymer. 

5. The foam concentrate obtained according to 
the process of one or more of the preceding 
Claims 1-4. 

6. The foam concentrate manufactured by the 
process of the preceding ciaims, characterized in 

that during the carrying out of said process said 
stabilizers, said solvent and said surfactant are 
added in order to saic water and mixed before 
addition thereto of said alkaline polymer. 

7. A process for the production of foam con- 
centrate for use in making cellular concrete, com- 
orising the steps of: 

a) cissoiving a staoiiizer in a sc'vent: and 
0} adding a surfactant. 

8 Tne orocess claimed in Claim 7. character- 
;zec in tnat said stabmzer ts a ;a::y aicoho:. prefe'-- 
aciv N-codecvi aiconol. said solvent :s cf very low 
viscosity alcohol compatible with said stabilizer, 
preferably N-Dutyi aiconot. and said surfactant is 
soaium alpha olefin sulpnonate. 

9. The process ciaimed m Claims 7 or 8, 
characto-ized in that saic foam, ccncentrate in- 
cludes by weight 1.4 to 2,6 parts of said stabilizer, 



10. The foam concentrate made by the process 
according to Claim 7-9. 

1 1 . A process for the prcduction of a foaming 
agent for use m m.aking celluiar ccncrete. comons- 

5 ing a first step of: 

dissolving a stabilizer in a solvent and add- 
ing a surfactant: and a second step of mix- 
ing an alkaline polymer with water: with a 
third step of combining the mixtures resuit- 

70 ing from the first and second steps. 

12. The process claimed in Claim 11. char- 
acterized in that said stabilizer is a fatty aicoho!, 
preferably N-dodecyl alcohol, said solvent is of 
very low viscosity alcohol compatible with said 

T5 stabilizer, preferably N-butyl alcohol, said surfac- 
tant IS sodium alpha olefin sulphonate. and saia 
alkaline polymer is an aqueous type of polymer 
characterized by pH > 7. the generic group of 
which is called latex. 

20 13. A method of manufacturing cellular con- 

crete, comprising the steps of: 

a) providing ? cnncrete slurry in a flow line 
connected to a continuous mixer: 

b) foaming a foam concentrate to obtain a 

25 foam: 

c) injecting said foam into said slurry in said 
continuous mixer to obtain a foamed concrete. 

14. A method as claimed in Claim 13. char- 
acterized in that said foam concentrate is alkaline 

30 and is preferably composed of foam 1 .4% to 2.6% 
by weight relative to the total weight of the said 
foam concentrate of fatty alcohol dissolved in from 
4.2 to 7.8% by weight of a solvent from 7.7 to 
14.3% by weight of a surfactant, all of the fore- 

35 going being combined with water, and from 2.8 to 
5.2% of an alkaline polymer, whereby said foam 
concentrate is more particularly composed, by 
weight relative to the total weight of the foaming 
agent, of 2 parts of N-dodecyl alcohol dissolved in 

40 6 parts N-butyl alcohol. 1 1 parts sterling AOS and 
4 parts of an aqueous type of polymer character- 
ized by pH > 7. the generic group of which is 
called latex, and 77 parts of water. 

15. A method as claimed in Claims 13 of 14. 
-^s cnaracterized in that said foam concentrate is dilut- 
ee with a further quantity of water in the ratio of 
one par: concentrate to ten parts water, before 
foaming. 

16. A method as claimed in Claims 13-15. 
50 cnaracterized in that the fiow of said concrete in 

said flow line is monitored, and analyzed by a 
computer to determine the necessary cuantity of 
foam to be injected intc said concrete in said 
continuous mtxer. 

"!? A method as claimed in Claim 13. cnar- 
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18. A method as claimed in claim :3, char- 
acterized m that said foam concentrate iS the foam- 
ing agent oDtainec accoraing to tne process ac- 
corcing tc Claim. 1 1-12. 

^9. roamec concrete, produced oy the metnod 5 
of Claims 14-17. 

20. An apparatus for the prcauctior of foamed 
concrete. .nciLSir.g: 

u) a continuQus mJxeri 

b) a flow line for concrete siurry. wnereby io 
concrete slurry can be pumped into said continu- 
ous mixer: 

c) a foam generator; 

d) means for injecting a measured amount of 
foam into said concrete for mixing witn said con- is 
Crete in said continuous mixer: and 

e) a flow line for foameo concrete from said 
continuous mixer. 

21. An apparatus as claimed in Claim 20. fur- 
ther including a flow monitor in said flow iine(a). 2C 
and computer means for determining the quantity 

of foam tc be injected in said ccncrets. depe^idii^n 
on the reading of said flow monitor. 

22. The process claimed in claims 11 or 12. 
characterized in that said foaming agent includes 2£ 
by weight 2 parts of said stabilizer. 6 parts of saic 
solvent. 1 ^ parts of said surfactant and 570 parts of 
water and alkaline polymer mixture. 

23. The process claimed in Claim 22, char- 
actenzed m that said water and alkaline polymer 3c 
mixture includes by weight 4 parts alkaline polymer 

and 1 ,077 parts of water. 
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